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(54) PERMANENT MAGNET TYPE MOTOR 
(57)Abstract: 

P ^ R iTP SE: T ° reduce unnecessary cogging torque by providing non-uniform 
width for a rotor core portion between a gap portion and an outer peripheral 
face of a permanent magnet for a field for respective poles. 
CONSTITUTION: Thickness of the portion of a rotor core 2' located between 
permanent magnets 6 to 9 for the field and the gap portion of the outer 
peripheral side is made in such a manner that the thickness will not become 
smaller as the relevant position of the respective permanent magnets 6 to 9 
moves from the center position of each magnet to both the end sides. That is 
the thickness gradually increases as the relevant position moves from the 
portion of rotor core 2' corresponding to the center position of the permanent 
magnets 6 to 9 for one pole portion to the respective directions at both end 
sides of the permanent magnets 6 to 9, or the thickness is the same up to the 
middle and then gradually increases thereafter. By doing this, the magnetic flux 
density component for higher harmonics in the gap portion can be made smaller 
so that unnecessary cogging torque can be reduced. 
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a^^osiRa^ u teb s ftfc eme^dm? t n 

«J:5KII&nflttK:EfiLfcl§ll6?i:S«*., ffiEBS 
: ?3<;i/KJB*a**-&*iitK:«t0iWiail<E : J l *|g(E 
Kl&attftfc^aeEni^-^fci&^T. 

r«Ete^tt&*#©*ft$-iU&^i:£S4*«i-r 
[■1*8 2] fflEElE ; H*'Ci>«#©1fft. 1«#©IMK 

[»*313] ffiEIMME^HfeCriffa-OfiS. 1 ««•©#« 
&<£t>l**S&V»J:'3K:#j*U J.o*"bBoj£v>«B 

Mtt©»*ffl*AJK5S»«bTXSK:N«, S&tft 
*J:3K:*Hat«fcKBb&H<E^£S«;!t, fWffi@5£ 
^n-f jwcjiitolflis-a-ft c <fc \z J; 0 fllEleHg^fcliHE 

pjftfowEnic^'Cfas^t, «iE»saffl*A>»5oa 

* £.{£Bjft#a i > e. sail© -en-^n©^ ft c ft ^ 5 k l 

T4>ft < <h =&3*i: S ft <^<fc -5 fcffira*^fiE Lfc Z. 

[«*^5] DtEHima. mE»«ffl*^«5ort«® 
c©rt«B£#jsT*R«©fl*«k0/.hs^tt*© 

ftiiiWKtt* M*« 4 EftOsicAWEfl^ - * . 

ftJ;3fcl»HillttfcEBLfcl3te^£««A, fIEB£ 
? ;Hc«S^iifllS#4 difw £ DfllEleHE^Ee 
iKSj^tirft^&Hfl^-^K&t^T, 1«#©IHS£JH 
*AJfc5©n«ffi i tffE^KgP^- i ©IW ft 0te^ 
<fr © m & . & M <=> m 4" tc [6] fro L 
/fc#oT4>ft< £fc^*Sft^«fc5K?&fifcLfc£<!:£ift 

[»*3fi7] j»E»««*x«5©3saaaEaf**B r 



#M¥5 - 3 0 4 7 3 7 
(Tesla) . MEBJrpiMBISlE? i©|fl!fc£-r4ffil* 

a» t mmRmm *ajbs «t © n £ kit ■& Hte^ft 

ffiP5SSfl!j©/5#^N££ t (mm), WE^fi8ffl*X«5©g 
;5ft©J?^££ 1 (mm)tbfct^, ffiEEHE^tti?© 
J?*^-& t «f 

BrXO. 05X l^t^BrXO. 35X1 
©(BHrtK*«^tftW*fr«HI*3fi6E«©*^« 

[ft91©fl$H&IK8l] 

[0 0 0 1] 

[S*±©fUflj#»] i^)i5j«^xyri>©3 
> TV y H— ttf&ffl © ^ - * ft i* Kiteffl 3 n ft *Xffi35 

[0 0 0 2] 

-SrJfKIbS-ttft^-^tLTte:, HHE8c©f|i!ffla*ga& 
^JKS^t-^d^— flSWCfiJfflSnftUt**^^. fit 
T, 02 8 75SI3 3 4£#HgLft7!i*e>. ±El<fccfc5ft 

sffi— jRWfc^jfflstiT^ft^aiH^-^fco^T 
iJJBJTft. 

[0003] 028*141 «Knaitt»tt*ft-rHS 
cobs? i 4 i ©awfffia-fctt, rtJisffl'j 

fcH?L»l 4 1 bfttmB^Dy h 1 4 1 a#, 
*P3««t#MHS?SF-rftJ:5K«Aai 2ffl^/&$tx 
T^ft. -£LT, tn^O^gSWDy M41al: 

01 ] ('S-r<t5(C6fi©S^ri'r;H 4 3 u, 1 
4 3 v , 14 3 wSUt 1 4 4 u , 1 4 4 v , 144 w# 
#0iRifrt$nT^ft. fbT, Cft^6fiOlSf3-f 
JH4 3uMl4 4w!;li =ffi©il«fEfi!iSaailS**tt 
f&£ttft£3fc«j££ttT<^ft. C©H*i©it^affiS 
M©3^> U*BCttH5£^-3-f JH 4 3 u, 144u 

Vffil:liH£f3-f;H4 3v, 144v*t, Wffi 
fcttH^H'f ;H 4 3w, 1 4 4w^nftlMt 
ft«fc5fcg)BS!$nT^ft. 
[0 0 0 4] M$> 1 4 2 te, ±IE@^1 4 1 ©rtJlffl 
1*1 fcg^f ©£!&$#• 1 5 0^tS«t5l:EISn. ^ 

«^©asn«i«©a[S j; o $ nr ^ ft me^x-ab 

0, 0 2 9fcw-r«k3fc0«B : ? 1 4 2 ©*»£>»»© +4? 

ftBtiatetii 4 5*««lt^«. ^-lt, mewl 

l«$St7i 7^ hSOMfflMIS 14 6, 14 
7, 14 8 14 9*!, tStSfifTIO^fUS; 
#LTS«(;ffil*n, ^tl^tlTHItefft 1 4 5 n> 
teftTHtI*5tftoTVift. fLT, ^n6«ffl* 
Mfil 4 6 75^1 4 9 tUHg^-l 4 2©^^g|5»i:© 

lilted 1 4 2©m*ltT©fci*©0. lmm^e> 
0. 5mmggg©, */hPSi:©KF^ (0^Lftl/») b^T? 

[0 0 0 5] BRfl 4 2KK^6nfc*«ffl*^a5 

1 4 675S1 4 S^(C»[fi]-r-5^-®ffl7mS8 



(3) 



1^5-304737 



o»lSlt4ff8fflM85i 4 7fttfi 4 9(j;ff:si 
K:*aa*U Nil, SS*«3i£S»rlBB-r*«t5fc«l)«S 

[0 0 0 6] i&LfcftjSOTk^JfcEfl^-^H:. 0S; 
L&^-^ggftgB*^ HS^l 4 1 ©**©@5£ 
;n 4 3 uTiMi 4 4Wfc*fj£;-f 5U*§, Vt@R 

LT1 2 0«a«T*£ifc<fcD58£T*a»l«&»§l 

^sr/R^^icfco, imte^i 4 2*<ieiteffii!i-r*J:'5 
[0007] td^Tr, ^©.fcs&sijfccjkxaeii^ 

-^fc*t»T»4, H^l 4 1 ttHME^l 4 2 t©|BJC 
fiF-r*a»Bi«#i 5 0ffli$Mlt $«N-fefc£©R 
ItCioTfcl^WMt&OiS^ aftt£B3 0tC 

V = RX i +L X d ( i ) /d 

V : MS. 

R : HJg^n-f ;K©«6i 
i :«t)K 

L : H^n-f;i/CDO^i7^>X 

k : Bfc^ n-f ;P©#»fc£ tHt4«ft 

N : g|£?©lsl1E&[ 

T = GXBX I (2) 

T : ^—^(DmWlbJl^ 

G : HJt^n-f ;P©*Rfc£Klcr«5£Sc 

I :«Mlttft 

[0 0 10] £*l£©IW^5S; (1) <2) E 
fif 1 4 2roBe»^<&5i:Bg ; f3^;H 4 3 

u7i^i 4 4wizmn^m.mmmmm\-i / pfs.<t£io > z. 
n o t*— £ ©fgtb h ;u t> & /h £ < & o t l s 5 ■» 
t£jfc«03 3tc^-r<fc3ic, la^co-e^c 

LTl 5ft7I>Sl 3 SflEklffia-r**^©****, 

;H 4 3 u71H 4 4wtCf^ffl-TS<i;5(C. ®« 

3f;H 4 3 u75Ml 4 4wfcf£ffl-r££B&fc5&8&«S: 

< ft Z fcV»«k o LT#RfcB» Wl^ ^0 

[0 0 11] 

L J: "5 ±BLfcJ:"5&#W6© 

[0012] *-r, ±3fibfc«t'5&ffli»«wjfta««« 

@^1 4 1 (DtfcfoWftiZ 1 2<@<O^W^XD<V 



•5. 

[0 0 0 8] — HSfn-fJH 4 3 uftSl 4 4w 

a, a«£a«*«***»ft»cuTi««-3o«7i»si 5 

OS© 1 2 0fl^5I*£*lT, 03 2 d^SnT^SJ; 
5l:l^i:LTlI»3 0^7551 5 OfiECftST* 

[0 0 0 9] £C1T, ^E:-^© lflft-Kfg^TSlEIjl- 
^W:, TIB (1) 5£©mEE • tlWM^CioTft 
5t$n-Sm«E*^. TIE (2) jSK^T^-f 

t + k X N X B ( 1 ) 

h 1 4 1 a©M?Lttl 4 1 biJtfiFftl/THSfcftl:. £ 
IR«J|t|BflE©ifi(«|Jftrit«-i©fflS^fflKJ:oT. 0 3 1 

f^tLTl*?. MIC, ISfl 4 1 iEll&p 1 4 

2 £©iwfc#-rsa!i*«# 1 5 o te*»*«*af«»# 

M^ia^©^/^!^ 1 4 2©®U>£B#l*l£ 
fioT, »«JII*Aafi5' 1 4 6 75S 1 4 9 ©-^n^n© 

Ettatjairr*©-?, *©##««»*»«*» sirF 

3EK«»ttKjS#V»fct>©4:<tt), HI-? 

C©^4 I >^h;i/i'H ; &-3'©igli)h;i' 

SfoT, r©n^>^'h;i/^« ; £— ^©7 

+ £ ©«»& a T^g^-r sr«& * t ^ 
[0013] *fc, as-r-sm^tctT 1 2 os©gc 

#£0 3 2fcjj*UT»S««AK:UT3 0flE7JMl 5 0 
Kfcfflat*ftll08^6. H3 3»=SbT*S*« 

ft\ZVXl 5JS75S1 3 5«fcffla-r*^«8©SB»t^ 
ILfctLTfc, SJg^a-OH 4 3 U75S1 4 4wl: 
f1UBT*$Ht«**«©«fctt*S^ , b©'rttfc<. 0 

3 4CS*ftTW5±5C, ffi^©Hie^<tJt«eLTfc 

[0 0 14] 

[^jti£fl¥&T5fc«>©^g:] *&Wte. ±l5bfc±'5 

^ft««)isii^«ft-r4fci*(c7ic$tifet)©Tfeo. as 

HiRtt©EaJt : f*'£fttt«:ffi©HS : F=i'f 

B^t. C©@^©rt)^ffii|WI^Tl.^^©^^ 

»»*^bTiB«anfcE<E : T i ft'C.'>K:. n!mtt©^«ffl 



(4) 
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[0015] ifc, W8BlH»E?«^ffl»<Z)«*, 1I» 

fC^/SU R^m%U<D&^ffift&m—^\ftlz&}},fZ>& 
[0 0 16] *P3iBtt<0H5e^*ii>^a[»ffic!>H 

5 tC bfc^o T'>& < £ 5 fc l> J; 3 tcK ffl 

[0 0 17] ISRiRttOHje^^tlBRfflOH 

^^R3iiK(o^affl*^a5saiHLT^s(cNa, s 

at&Sii^RIRttlcttffillbfclilte^iSfllA, 

WfBH^ n -f ;KDJH#:ii« S £ £ £ 0 fflrEHI«6 

S Elte^ft'fr OSS, S ffiiNffllft* 6 S * 'fcffilt IrJ 

ME»affl*^at5coa«a*»aEftB r (tesi 
a) , mEH^tmEiiiiE^ tom^-rsfflssas^ 

£ *JE#affl <t (DM Sr HT * HKfDc^Olffi 

SHfliJ<Z)»*Tj-ft* t (mm), WE»»ffl*^«5©«j&ra 
cop*>fftft 1 OnnDtL&tS, »»El§IlE^tt<fc<Off* 
■tffi t 

BrXO, OSXl^t^BrXO. 35X1 
[0 0 18] 



»J«, *V>ttRffltt©»affl*^B5©WH«*titt^ 

^^^^^^Psa^^<D^^a^s^»^ / >/ c c< 

[0 0 19] Mfc, R5ffi^O|^affl7lcAa5^-ifflffiiJ<D 
[0 0 2 0] R3Btt©JMBJB*AaE<D£ffiB&IB 

as, 

[0 0 2 1] 

t&nm] bit, *a8Ko»io*as«tbT, h*s4 
ao^asjg^-^tiifflUfctt^fc^iriTH 1 

[0 0 2 2] ST, HltllilSttTRS««)H«f'T! 1 

3u, 3v, 3wS^4u, 4v, 4wi[:<J:DM^ 
ntt^ e Bje^Uc'frl ~ttB8R»R*&U HS^-tt 

hi a**, 2ffl*MM*?ST*£5fcRJattfc 
M^tlTO^o fit, :©*ffl^PyMal: 
tt, H^L/T^Scfc^tceJISfttDHJg^ 3<;i/3 U75S4 

^n-f ;i/3 U75M4 wf^J: 0 B^ 1 ^^tlT^ 
So S)l : F3<;i/3u7!iI4wf:lt ftirTSitSMMB 
1 lA^6=ffi(0it«aa««E*««»&Sft-6±3t#l*S 

^n-r;i/3 uRtK4 u**, Vftl:UH£f3^;i/3v 
W4v^ WffltCttH5£ : f-3-1';U3w7554 w*^n 

[0 0 2 3] Sfc, H^KOraiORrtWaSKlfJ, @^ 



(5) 



#M¥5 - 3 0 4 7 3 7 



8Rtf 9iKl«fci3*ME;*tlT^*. Hfc^$c^2 ' tt. 
OT*t:m&ft©&*MK££ftiXJI UTJfccS fcOTS 

0iJ^.«7x^-r h§S© 4 ^©#88^7*^5 6 75^9 

ftf -5 I^SB/BsJc^UKS 6 rt 8 fctW tfN M izMM £ tt 
T4SD, %>5-*©»|Sj-r*»SB^*A.«5 7RZX9tt 
iSSfcS ft. Ni, Stt*t3SJSfcE«-r*J:3 

P5*«©*ft*ft©3fiffflK:faa»5 fcbfctfoT, fc 
[0 0 2 4] ifcfc. ^iMffilKlfittftjJt^as^-^ 

&12H 6>ttOh7>yX^l 3SU:iI^^-h* 
1 4*^rLT*30. in^6*fOh7>yx^l3M 

©T, Hfa©7— ASB 1 2 u, 12vR^12w©^n 

^'ti^ffs h5>yx^ i 3 o^i^ij, -?-n-e 
uffi. vfflREfwfflK»je-r*m*i«J4, 

-f*3ua^4u, l^-f*3vM4v, 
3 -f ;p 3 wfiU! 4w£ Y^IS L fc** ©SS^P fr $ 
ftT^-5. 1 5te>W 24 3 ^S2H^n 
TWb7>yx^i 3t;:$ij^{§^£#^£ffiijppigg§T 
S^fn^ ;P3 uM4 u, 0Sfn-f^3vS 
tf4v, @£?n-r^3wSOt4w<DgSit| 1 rffl^O 
Bfc^n-OHCttlfT, i«fttI/Tl 2 0jg-f-r>&*§ 

ffflfflHUBSl 5H Uffi, VtBR£AVffiK*fj£-r***© 
ffi*^iCt>^$tlT*3<3. |SIte ; P2©|pIteC t fcD@^ 
?3^fjl/3 u75S4wfC^esns«EE*i(jimb. HUE 



CLTI^S. 0 411 §tll:)tiftl.IiOy-ir>X* 
*Lfcfc©Tr, StStllllifttbTl 2 0Jg-ro©it 

[0 0 2 5] SKT, **Jfi«©»f^Rj;fffflCt>^TK 

1 2 K^tt£ftTV>5 60© h^S^* 1 3 KlMfflKg 

^**«*essn*. h v >>>x? 1 3 

WClS J f3'fJ|/3u, 4 uS^lS?3-f JI/3 v, 4 

vciissn, sir, ^-f ;P3 v, 4vM^ 

?3-f;|/3w, 4w, Stf3'f^3w, 4wSi^iS 

f3-f*3u, 4u ©J^t'll^m^ftlCLTl 2 

0ffijl«^nS„ H©«t'5CH^3'f ;P3 u71S4w 
KJHifcl 2 OSIi^Mi, HS^lKiftigCa* 

[0026] ^©^^^^©^xae^^E-^ir^^ 

T»4. 0<E^2K*^*»*ffl*^«5 6 75 S9©*m 
' SB#©P^£. 1 «»©»«ffl*X«5K:*t»Ta + 

«©W*«K:ie-3<H;£, J*«flJ*4JB5 6 71£9a»& 

[0 0 2 7] S^T, **J6«»J©«-&. £«£&££© 
*^S©^*^IES:S?©^«^3fi^Cr-5 «fc 5 l:MLT 
>^h;i/^*««-r4^i^T€rS«fc'5C«:S©T> M 

[0 0 2 8] ^tc> Sf2 0XJCM$l9 7£#ffib^& 
tftBJfS. H7tt*2 0*««fc*W-*H<ElFt*bfc 
t)©Tffe-5o lsIK : f2 2EW©il 1 •pSDaSf-?'! 
a«l^^i:tt±iBm 1 ©*Jfi^Jt^T**©T?E*tt 

ft, KT» 3 73rS»5©*JS«KOJr»T l bra«Kl/ 

[0 0 2 9] mi©*JS0iJt[Hl«l. @^l©|W|^nrt 
HSRK. ^©0^2 2 ^^©^BiaS^ 1 0£i3-C 
#-T-S.J:5{c:LTiEgatlTVi-5 0 ^©Is]te : f2 2«, 
iae^«^2 2 ' , @<EW5B:^|ffiaffl*^J»S2 6, 

2 7, 2 8W2 9lC<tf)MSnT»5. 
22'B, CTA««1S«©S^1S©«JlCJ;0Jgfi£$ 
tifcfe©Ta5 0, 1»«CHa«fclHl*i«l5S**lxT^«. 



(6) 
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715 2 9#, *WIW*^-r*±5KlSn««tHSIEB 

*nTt»s. ine.©fiffl*Ai5 2 67552 9©? 

[0 0 3 0] ^n^.(D#a*^SS5 2 6 7iS2 9 iSgKi 

»» 1 0 t©MK:?¥r4iae^*'Cf 2 2 * gi$#©jp«*. 

T±5te«fi£$nT^<&. EHE^fti? 2 2 ' ©* 

HEififlrr, E.t?±fB^JgEffl*;Xa5 2 6 715 2 9 ©-5 

p»r*2-3o»affl*A.«s (WAiiwaffl** 

2 6 <h 2 7 ) ©rofcffiBT-BEM&f 2 2 ' 
[0 0 3 1] C©«t5t^li8S8^a*^-rs^tlcJ; 

o . #atffl*x«5 2 6 715 2 9 a> &sisfiB# 1 o \zm 
[0032] ^t> m3nsm5<D&ffim*w8nmm 

1 0£#JiBL&a«S BUTTS. H8tt»3 0sfeJt«fcffi 
ST*ig<E : p*SUfc*>©'T?**. Hif 3 2H g« 
«©^SWP!«**»«JibTa:«EME : P*4.3 2 ', 0 
(B : ?*'Cf3 2 *©*&te«C**3nifcl3IEI*5, 
7i7< h«OjHWI*M85 3 6 7153 9\Z&Vffif& 

stir^s. i?-jssfla*^fiS5 3 6 715 3 9 a, a-jhm^ 
«f-frftiS9 oflE©natt*ufc«»*©»**wrat> 

©-?&£. fit, £©HMtt*bfc*WSIffii3Bt«»' 

1 0 i©Bat??-rsiae^ft^3 2 * g&#©j?#.«, 1 
@# © * x*e© f *i<M$nx 

[0033] ia9«^4©*ja^jic*i^-r-&iH]te 

^£^L-fc *>©-?£ 5. ^4 214. »««©S^ 
UT&SHM&F*^ 4 2 ®fe?$kfc4 

2 " ©H»iCHfl[«K«^SnfcE»E*l5. Stf7i7-fh 
«©»«ffl*A«54 6 7154 9l:±0i*SnTti 
*. fftffl*M54 67154 9tt, *^ft««IS9 0flE 

©P3«tte»:r»ttTr»o, is»o»«ffl*M5© 

•fcSlCJ&fig^ftT^S. ^Iffl*AI5 4 6 7154 9© 

7154 9©^Hffia:ffl»««-l o icra^-rame^ 
*e&4 2 ' ««■©»**, lI»OMfflM15Ci 



[0 0 3 4] SIC, El 1 0tefg5©sy£WIC*BS-r3lH! 

<E^**i/fc"b©T?**. 0(6^5 2 a, *«#©«* 

»IS*£*«JiLTfc*|El|g**.C>5 2 ' , IHE^*-C? 
5 2 * ©*iCMfi[jlK:«'&*n&ia*B«l5. &.tf7x^-f 
KSi©#?8!ffl7l<Al&5 5 6 715 5 9 9#Sfi££*lTt,> 
-5. ±BS* 1 715*4 ©*ffi«fc:mt*0te : F*<frtt. 

««T?n»tt©»aB*&L/Tv»fc*t, ^sijawcims 
w r sasf^-a-* ± 5 tate^fc-a-fc j: ? u 

[0 0 3 5] jHRfflj§c£JBH5 6 7155 9 tt. «fiC?a*» 
IBS 9 0 flE©RM«*tt-r»«T* 0 , 1 ff 0-©JHBU8* 
^«5©+'C,^«K*W*JP**»»"bff<, ^JBiBjWPI 

itMsnrvi*. f it, ^mm^m^s 5 6 715 

5 9 ©fl.HB5££»»# 1 0 i©IWK#-r*lllte : F*«t'> 

5 2 ' &#©JP*£ lffi#©#«ffl7k^«5©+<k{fcfi 

±fBLfc^3 715^5©IIJSt«J©t5ie^-Cfe 
tl«, ||li;fttf*2©&«M£R|«©»*?£#-r*;:i 

[0 0 3 6] *5©*««t*W-*»«ffl*^«5 
©#*». te©**«fc*^TlttWUT^*±5«:»« 

©T&So 

[0037] &c m 6 715m 1 i<ommm\z-o^xm 

1 17150 2 0 ft#IHLfc;fltSK|irr 4. (Si, -WT©H 
Jffi^JC^3^T : foE7K-r-5 ! b©KlHlte^©*-T?a&0. ffi© 
«^tt±fB*M^Jt^T$.-5©-eig7Ktt#E§L, g&SH 

[0 0 3 8] S-f. *6©SlffiC»Ji:bT01 1 £#Hl< 

J5t*«6ittwr«. hi itt*6©*««fcffia-r*iHite 

^Tf&So J:£&;K0!|£n&. 1 ©H<C?Rl*iH* 

fctt, «Ati»««©a*«l«ft*»aJibTft*iHi5 
mt6 2 '*«, Hfc^lOrtffltoiCWfcfrFCffiBt 

©ElC^Cf 6 2 ' ictt, +*(S[«IC|hHE«5*»«^* 
tlTVs*. EHE J F* < i>6 2 ' ©^Jl®«fc 0g7j(^l*HBiJt 

Mttstt-r, «*fi7x5-f H«©4-3©»aw*^a 

56 6 7156 9^P^R|€r??-r-5)<t5('. S.OSSRJ^« 
CISEl^ni^S, unf.ffl#IfflMIE6 671 
56 9©5ft. S^f'*f[6]TS|F-jaffl7}c^flS56 6KtX 

6 8««iA«NSC3tfsai^nT*jo. t>5— #©*fi6]-f 

•£.^Kffl7k^li56 7Sli!6 9(ii^lCS®lClPa^n, 
[0 0 3 9] Htl6©*«ffl*^»5 6 67156 9 t. 
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s £<Dt>\-mm\ztiLm-?z>'£m&ft 1 o t<Dm\zwt^>mi& 

tt>b6 2 ' g|5#©J5*tt. 1«#©|MBJB*A«E© 
— S!ll«l*»6ffii*ffllC[Rl*»-5fcLfc5fi«oT. ii^LTffc* 
3 fc»J*;£ft, R"3mier?&fo6 2 "« 
tfTSfcJP^-©^^^— ^fiftrSK cfcp CbTli 
S. •*■©&«>, ff»ffl*^«5 6 6 7156 9 tt=gT2A> 

«fl!j©^afl!jfcfiii-rsia«E : F*iC,'>6 2 ' 

g*>JS*©^±£l/>;i££ft3. r©i5 
^*»l«oaJitJ;i3»riJ$nfclHllE ; P*'0 6 2 
' , 0te^ft<£i>6 2 ' ©+&#«£«&£ ttfcEMEtt 

5, Sr/#Hffl*AJS56 6 7156 9 K«k 9 EHE^G 2 

[0 0 4 0] £©«k'5&«fi£<B@te^6 2 
J&H^-^fcfet^TW:. Igf 1 tEIjg? 6 2<OWz 
#"TS^RS^ 1 0 C&ttS^Sfcfl-W*. El 1 7 t;3b 
fcJ: "3 £:»=£#©«»£)&:*. -3*0. l!Sf3'f;i' 
3u7SS4w^©H*KIWK:»JiST*ffl»««'l OCi 

HMfc^'k 6 2 ' «»©«f^H5©— 3SffliJTtt£E£J&]£ 
fcO. UMB^ftf." 6 2 ' ^©JPW&SSffltt? 

[0 0 4 1] — H^n-f;P3 u7154w«. mm 

ia««ift#«^;*s ciTi a# 3 o mnm. 1 soatffl 

1 2 OflMHMSft, Hl8tw*nTH«±5 

c mm.&izvT3 os75ii 5 ojg(cffi^-rsgp»© 
a$!is#iiT. ^-^©^KjMi^ftfg^-a-.sj;? 
i:aoti>5))«, cunr«e*fft>T^fc«k5K:, 019 
c*t±5t. i a»ojwi*Ai5-eiafttbT 
i 5s?7i5i 3 5flEfcffla-r**»»ra«-r*«t'5K:, 

a«HIS6^*JS*«> SIMP ft jfTclifc J: 0, HSfn 

-f;p3 u75S4wK:^-r-sffii»a«af«tt**<3(E^ 

"f -Si 5 d ft 9. 0 2 0 \Zvk-T£?\Z&^®1fc%l.$iT° : E 
— ?<DmW>h)l>9 ! &Z.Z>Z.£WV&2>&*>\Z&2>. 

[0042] SS7 (D^mmtvxmi 2 *#rbl&**6 
sftBj-r-s. ami ^©^jfiwctss-rsmte^ft 

^L^fe©-Cafe-5„ @6f72tt, ^ffit>t©^*ffl1Sft 
*R««LT&*Elte : 5HftiC>7 2 ' <h. EOErtE^flrt? 
7 2 " ©4 , *tefittK-&^nT^SHItelfl5 <h. HKB^F 
0c-fr7 2 ' ©^SiOS^ftftWr^Aofc&fffc 
lSW-£tlTU-5. +i^)0ie9 Og^^J&Lfcffl&nWK 

6, 7 7, 7 8&OC7 9 0$t/£$*lTI/>£. dtl 
SI?-ffiSffl*^fiS5 7 67157 9 ^^RSft#T*«fc5 

lf-^ffl*XlKS7 6&I/7 8 ttNffifC*«$nT*3t), 



[0 0 4 3] dnS>©#ffiffljacXfiB5 7 6 715 7 9tt. 
K«— €©J?*T+.C?ft«tlS9 0SE©RMttKJgfi£;£n 
fc*^«5ft. *©*W(M©H«4M>{fl«*» &-«*!© 

«iiS©a^isjfc*»*(aK+iCfffia*T?, tMrtHijot 

9U5«S1/TM. Oi;0, #ifflM15 7 

6 715 7 9 ©ttH«!i©««+4HM*»6— Hffls-ecJi- 
jifflijKitee-f -siaie^&'fr? 2 ' ©/»*#, sasBfcie]** 

4. £©£#, a^LTi(>5J:5l:. lf-S&/flsk#JfcE7 
6 715 7 9tt. *t>JP*©J»<«cofc— 
ft 1*1 < ±5l:bTEHSftTH5. 

[0 0 4 4] u©±5l:Mffl*M5 7 67157 9© 
J¥*ft^t£i*£<J;5t-^/&T&;r<hT. ±33^6©^ 
!S«iH*K:. S5^@«5**Tf J E-^©K»hJl'^ft# 

[0 0 4 5] S8©HSS0iJ<tLT|gi 3ft#H8Lft#e> 

i5jbjtso bi3», m8<Dmmwzmm-rz>®&?& 

^L/t=b©T*-5o #5HEffl*#JK5 8 67158 9©^ 

tt, — 3e©ff*-ptf*c?A*«K9 o«©na«K:»fi8*n 
fc^as©^*!* . — stei*«©*ffi©«3Sr 

t*» < ft -5 <fc -5 t L tzWVt ft ft LT& D . 
h&vlZ. &mm*J\ME8 67158 9©SfcJP*©sg 
< fcffiSBflJ©Stffi3&«BI-*|RjftlRl< J; 5 (C VX^ 
*. ^bt, H©JMBtflJ*AJK5 8 67158 9 ft«MR| 
ft??U 0£©WK:?rr*lEM6 
m>8 2 "«»©JP*fti^-fc-r*J:5K:Elll/T^ 

[0 0 4 6] JHttffl*£J£5 8 67158 9 ©»#*£© 

71/3 u7154wfcfPffl-r-58S^fi. Ji*-©/S SSffifl 
T'«'>ft < & 9 . /**^gfe»Viffi«#JT'«# < ft-5© 

t?. ±B»6 7j£«7©*tt«tn*©«i*ft*-rs;i 

[0 0 4 7] ^9©HJS«»J<i:LTEIl 4{^^Lfc 

Ete^ft^ba^sKwr*. **j6S0*j©!ffmtLT 

B. ±IBJB6 71S*8©*Jfi«ittR!ttO. 

•5«k5tc:@Sg?0c'fr9 2 ' ©JlHt|?-fflaiffl*Xffi5 9 6 
715 9 9 ft@^iHg-r-5«^-rS-5.^T$)-5. J'F-J&ffl* 
^ffiS5 9 6 715 9 9©JPt*e«. ti^A?9 0ST@W 

ffiSffl'J©SSM©g^f6] W -5 & & * ffcftB It t6]j&> o T 

fiiJClSl*^ LfcAbTt-ir C»< ft -5 «t 5 (Cbfc^iK 
Tag>2>o -flT. C©«fc5CUT^fiEL.fc|fBSffl*^8BE 
59 6715 9 9ft, @«ff«.&9 2 'O^HaiCI* 
p^©»<ftofcffiS#J©«®ft|W|-*pS]t[fi]tt. K-O 
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#W¥5 - 3 0 4 7 3 7 



IKIBJ©»j&*&V> J: 5 £fc.k 0 E^LTIsie^ 9 

2 £#$J5£L;tt>©T"i&-5„ 

[0 0 4 8] £©J;5&Ie!£ : F-9 2T*ifcoTfc, ±fSSfl 
6 715*8©306«£H*fc. B£^=K,P 3 u7154 
w flsffl T *«#©««.-*« i i Tftfc 5 «fc 

•sfc-rsntj^-e^s©-*?. i^©$»i**3f-t*>c:<!:tt 

5 9 9 S. *it^9 0«K»)«bTI»ma<HSE«r 

[0 0 4 9] JKT, »1 0&tf*l l©£ttff£Hl 5 
RtfHl 6*#MBL/S:*<6tt«-r*. £f\ ^ 1 0 ©31 
MWtbTti. HI 5KwTJ:5fc, l«fl-©JM8JB* 
A>a5S«Atf±;!r©«® N 
«lc#BLT»riSU T#©WrMsW»=a»S&?-'ha 

t»as»*siictatfc»*it5ctj:±t), ens 

T, «J|l©!M3Stms±3K:Lfc«j5fcTr**. 

[0 0 5 0] fg 1 1 ©HJfifiajtL/Ttt, 0 1 6 

^-r-fc^f'. lffi#©IMBJB**Jfc5©©ifS££— MJ 

[0051] cne.ii oso:n lo^iMoi^c 

BSC ©3fi V * |WF fc [6] It T EH&fft'fc C mfe&W 
tSutCiO, ±E»6 75SJS9©£1S«£H«©3» 

[oo5 2] mi 2s^i 3 oimmmzi^T 

H2 171SH2 3S#flBU&3&«6|{lWr*. ffl. WT© 

siss^j^^3ViTt 1 s*-r^ ; b©«[HieT©^--cabo. <a 

©«J*tt±C*16«£ra«re»*©THwtt#l&U tt 

[0 0 5 3] *?\ mi 2©SUS^JibT0 2 12r#flS 

L&a*sittgrr*. 02 ibh 2©jns«tfia-r-5 

OT*tf*£tt©&XM«&£ft8MLTft£ 

lare^^c? 1 0 2 * a», hje^ 1 ©rtwwtcwfc^ 

S. droHHS^tfc-frl 0 2 ' Ctt, tp'iMfc«K:|lHBW5 
*ITV>£. I@Ite^^i>l 0 2 ' ©^JlMiOg 

©jm8/b*£j85 1 0 6715 1 0 9 *«wiiB-ca."pisn 

^!KK:B2Jg;*1*-5fc«>©?Ll 0 3 /Wg/SSnTfe 9 , £ 
©?L 10 3 KlfffltfHTicAffitfS 1 0 6 715 10 9 

tv»s. f Li, rnsosifflMsei o 6 7151 

0 9 ©■5*., S^KttftT*#H&ffl*#JfcHl 0 6&tf 

1 0 8tt«A«N«l::*«;£*lT:j30. t>5— *©»|6l 



tSflffl^MiEl 07^10 9l2i£K:S&k:*B 

[0 0 5 4] ^n^SIfflMIEl 0 6 7151 0 9 

iemti 0 2 ' gB»©J?*«. ±e*««£ttftfc 

it, #«Jfl*^*5 1 0 6 715 1 0 9 ©g#ft[*lffiij« 
Rfl 1 0 0£^j£LTV>*. JI©R6IWl 0 Ott. IMKffl* 
*J£51 0 6 7151 0 9£l*]£rr&fc£>©?Ll 03i, 

#M8ffi*x»si o 67151 0 9 tt-^o^fiK^nx^ 

0. ent*. ?L1 0 3 0ftl:#f*WLtl^*^T- 
£©?ll 0 3©J&«CO^Tt&9rf€>£, ?L 1 0 
3 ©«# iSlMBtt. #Kffl*A15 1 0 6 715 1 0 9 © 

fl^ffls^fifc-r* P3!Hi:i5i-©ft^^w-rs pm-ce^ 

SnTV»**«. S*I^rt(BiJ«» IMBfll*AJB51 0 6 71 
51 0 9©rtHffifc#j£-r*nMJ;0fl*©/hS^PJSI 
T»J**nTt»4. *©fc», JM8fl!*AJK51 0 6 71 

510 9 ©^®«?L 1 0 3 l:Sf3n5*«, rtJ^ffit? 

tt«+itHa«ifi»©*TSs«-ra«»t"c*o. *&©#$# 

[0 0 5 5] HO±5tffli*MSl 0 6 7151 0 

fc*bt, 4>&< it>KM©«#l*S5&^J:3fc** 
-rsetCfcfD, 1 0 fcfett*«Jfc«ME#*« 

ffi*««£***H©2«a*«*©i««»©»#l*0- 
fc*fT*J***JfclftTS£, H 2 3 Kw-r«k 5 C**1S 

^>^h;^©38**S*fi«***et*«^Ii6iJ&: 

■5. 

[0 0 5 6] 0 2 2IJI1 3©*Jt«fcffia-r* 

lnie^^7KLfcfc©T*S„ EHE^l 1 2tt, 8M£#© 
HiS$Mli!liL.T&5lief to 1 1 2 ', H 
te^ft&l 1 2 ' ©+iC>ffi«K:«'&*n&ia(E<*5, (MI 

le^tt&i i 2 ' ctg^e.nfe4o©?Li 1 3, msz. 

1 6 7151 1 9l:i0i«SftTH*. 
[0 0 5 7] ±EI1 2©HSE^Ji:S^-5^«?Ll 1 3 

©»«■?» 0. ^©?li 1 3©s^(fi]^ifiij«« &mm* 

tKWSl 1 67151 1 9©fiJfffi£fl2l&-r<5M£|WI~ 
tt, MW*ME1 1 6 7151 1 9©n«ffift»J*-T 

ana©a*j:o^:*vsnMTf»riE*nT^4. 

■s>T, ^affl^aSSl 1 6 7151 1 9©W^ffltt?Ll 

»»-r*«tttr»o. te©»»©«#L3a:^*R5»Tri»ra 

1 1 C©ttO#ifflMi51 1 

6 715 1 1 9 OMmmtmfeTQk'b 112' ©^JlMt 




[0 0 5 8] I©i5t, 1 6 75S1 

1 9 ©naftUKttW 1 1 OSMLTt. ±BB»1 2C 
**«i:|B|«©8ft**»ac:itt?I|)BT?»0, SC. # 

[0 0 5 9] jek, ±iesg 1 2 si>*m 1 3 n^mmx 

it, BlM*ff«ffl*^«54:?LtK±0»riEbT^* 

[0 0 6 0] mi 4 75ISIfSl 5©*S£0iJK-3^T 

02 475ME2 7 Sr#RgL.&AiSitt^-r«). ft, £*T© 
^Wc:feV*Tfc0^3fc©telIl!|g?©^T&t3. fill 

<r>mm\z±.t^mmhmmx$>2>(Dxmmtmmv, m, 
wx* ic*3ViT t> m— ©#-*§£# una err So 

[0 0 6 1] JfSl 4©*JM!.!:lxT. 0 2 4 IC^ 

tE(6fl 2 2£<MBlx&#«&Bl9i'r*. ±B»W«i 

MmwL^m.mmvxti.^m^Wi'b-i 22' -m, @jg 
? 1 ©rtwastoraK^rFoflrtMBa- 1 0 k^t 

SJ^KUTEBStlTUS. HOEHE'Fft'fr 1 2 2 ' 
-612 2' ©*WH«fc08#fartfflK*TA:3fcffi«»:: 
««JiL«7i7--f h®<D4^05?.HBiffl*^«51 2 6 75^ 

1 2 9 ^. *MH7?j.-3iisnattteiB«*nT^*. 

LT. £nS©IM8BLE*^U851 2 2 9©5 

ffl^asi 2 7syci 2 9«a*(csffitc«a^ti. n 

[0 0 6 2] ZLnZORMmfrtKMftl 2 6 7JM1 2 9 

ehe^*? 122' »«■©#*«, nmm*i*ME 1 2 

675^1 2 9©-?-n^-*n©ffiSiSfflijA^S4 i ^{a:a(c[6] 

5 \Z X, < £ fe»**««5* 

2 2 ' 8P^*tSt>P< t£ 0 . IM«fiK(Sl* 5 iz Lfttf 

[0 0 6 3] ^n?,#MMa51 2 6 7i5l 2 9 
fct, 38ga*^«**B r (Tesla) . mjjftcDm^mtf 
1 (mm). SMSS{iiJcDlllK^'l> 12 2' (Dm^&tf t 
(mm) fc^j&^ftT^S. C©£$. HHB'ftJc'fr 1 2 2 ' 
©ffiraSSSfliJC*fjS-r<5eBiJ'©ff*.rt-ffi t (mm)tt. 
BrXO. 05Xl^t^BrX0. 35X1 

[0 0 6 4] 0 2 5IJI1 5©JU£WC*Iii-f & 



#H¥5- 3 0 4 7 3 7 

0^ 1 3 2 £SLfct>©T&-S>. £©|h]!E^13 2 

13 2', HUg^&'fr 132' ©^frffigCSc'&Snfc 
Ultett 5, ElE^ft&l 3 2 ' CttW-Sft&7x7-f h 
«©JHSWJ*A«H1 3 6 75M1 3 9K:«fci9#t/&£ftT 

[0 0 6 5] ±8BSI1 4©*J60iJi:ft^-5^«|fllffl* 
^ffi&H 1 3 6 71^ 1 3 9 <DMViX$> V , #HJ£0iJ©5f SB 
1 3 6 7iM 1 3 9 it, *\-fflM<Dj&mt±&m 
1 4 © JISEM©lf-!Kffl*^«H 12675M129£|S|U 

#JB5 1 3 6 1 3 9 <Dm^& 1 (mm) «, 
[0 0 6 6] ±EI1 5<Z>m&miZ&VZ>& 

■tifi, z\n$<D&mm<D.k5t£j&vto®iK?&'bi 2 2 

Rtf 1 3 2X&Z>t, JMBJHsfcAJfcSl 2 6 7551 2 9 
3 6 75M1 3 9a*&HJ<5«J|t©'3 

•s. aw«i«!j*»6«ti''ffi«tisi*»3icav». flB^aia 

m^-mfcl 2 2 ' R«l 3 2 ' £319. ISMJCIi5 
fc«Eft*«lfi]£fcsa«, *+&{fc«fcJfc«L,T«PSi|llfll 
T?tt«*ISlP*«iBiiO^»-r^ftiLT**©-C, tt$ 

«. oso. «e*0ijT'«s^gp» i o+oa^cMacBtc 

'j>v-r~z>Qffi.mfti oa^@3£^ i^£»En*©-e, £ 

»T12 0a BB5@«Ttt, i2 6CSt± 

3R:jEttjft»«©±«l»*a«¥6«ttt*t»bfcJ:5 

uO120S (SStft) ©K 
il:*^TB^3^;i/3 u7iS4w(CBS— ^©«JiEA« 
«n*t, ffiSfPffl-C»4-r*^fiBh;P^ttH2 7fcw 

[0 0 6 7] eULKWLfcS 1 75MSI 1 5 <Dtmmtz& 

^xit, =m 4m<D*tKM&M : E-?izmmi'Xisiwis 
xtezw, z.<Dm^.<D : E-^izm.^rzh<Dxitti.< , m 

*$ZWLX£M-fZ>Z.£tf-pimx$>2>. 

[0 0 6 8] ±tmmmxit, WSLVte>nk*M1K 

***ISc«IJI"r-BCliCJ:D«ljaix&EI<E : f*'i>Saiffl 

Lfcfe©tCO^TIttBJLT^i)At. c:tllt|®-&fe©T« 

m-?z>z.£iZBjmx$>z>. 

[0 0 6 9] SAc. ±fHS?Jg^JT«. 7i5-f hK© 7 1c 

©*xa5<&?iJfflbTlliS1-«)^<i: ; fe^lffii?a&t). ±!S 

*as«iH«©8!i*s*-r*i:t*»Rrin?s&*. Ht. 
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[0 0 7 0] 

1 ffi«-©*»ffl*^«S©-«l«!J*»6 

««-k:*w*ai»a^*oi«wjftap*[ffiflE^*fli* 

[0 0 7 1] Sfc. HSf3'f*0^fSli»0# 

T^-Si^K^t-TV^©-?. iSWaHESt©^*-?? 

2> h © 3 . 
[0®©ffiW«cSiW 

[0 1] JBiosatWlc*^**^^^^-^©^® 



[0 2] HI fc^WSEHE^Olt^cBI 
[0 3] *^*5»^-*©«»«MSfiKH 

[04] mttzi^ )v^<DmMz/—5-y**7F.-tm 
[05] *«wic*w*fflBiaaEfs«o»#«s-r 

[0 6] jmo*J6«K*W*3^>^h;i/^o* 

£^-T0 

[0 7] JB2«D3*««»:*»*aig<E : P«>lt*:H 
[0 8] ^3©SISE«sjic*3^-5ilIte^©l£^:0 
[0 9] B4©*MWC:fcttSlE]if£^©i£;*:0 
[010] ^©jfeWfllfcfcttSiaifrfCjfcfcBI 

[011] ^6<Dmmmiza\-f^m^(Dit.±m 



[012] 8 7©£MMK:J3W-SI§ME?©i£:*:BI 
[013] JgSOSlSjfiWfc^^SiaiE^OtK^BI 
[014] 35 9 ©*«$«&:*«■* EME^CWtfcia 

[015] mi o©*as«fc*w*ff«ffl*^as©» 

tt£^T0 

[01 6] ^1 l©g«fiMfc:fettSW8fli*^«5©» 

tt£^T0 

[0 17] ^6 7i5mi 1 ©*M«fc*tt*SHH«*« 

[01 8] amKiwt^MiaajitafflE^oMfliftw-rH 

[01 9] a*KM£2l*****#*li©H«fc3KTB 

[02 o] ^-^tt^-f 0 

[02 1] ^1 2©5fc««K43t*5|5ME : F©ffi*BI 

[022] mi 3 <DmMM\z*5ttz,®m?<Dte±M 

[02 3] HE3RM2SL^3|c9SnoAM8[fil(^©JtKB 
[0 2 4] mi 4©^SB#JC*tt50te : f©tfc*;ei 
[0 2 5] mi 5©*Jfi«»JC*5tt-5lHl<g?©lt^:0 

[026] mi 4st;n 5©*ss^j^*3its^w?s* 
s&as©#:fij*svria 

[0 2 7] mi 4£.tfmi 5<DmMM\Z&»2>-£ri&hfr 

[0 2 8] f^cMiiSft-^rofii 

[0 2 9] 0 2 8teftW*@(i?©lt*BI 

[030] «e*©ffiMnBEJtc**»***-ria 

[03 1] «£*©n^>^h;u^©*Siltt^^T0 

[032] 3«KM&siKttxea^©nfli«^'ri9 
[033] a*BM£$ntt*«ft#ffi©Hfli&*'9'i9 

[0 3 4] fi£j|5© ; E-^!t#tt2:*-r0 
[W^©i»HJ] 
1 HJ^f 

1 ' H^&'h 

2 B<&P 

2 ' Hte^-«'D 
3u, 3 v, 3 w 
4 u, 4 v, 4w 
6, 7, 8, 9 
1 0 



[02] 



[04] 



[01 8] 




-I I l_ 
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